Journal of the Korean Crystal Growth and Crystal Technology p-ISSN 1225-1429
Vol. 31, No. 2 (2021) 84-88 e-ISSN 2234-5078
https://doi.org/10.6111/JKCGCT.2021.31.2.084

Photoluminescence properties of oxy-fluoride glass-ceramics of La,0;-CakF,-
ALO;-SiO, system

Taewan Ha and Seunggu Kang'

Department of Advanced Materials Science and Engineering, Kyonggi University, Suwon 16227, Korea
(Received April 9, 2021)

(Revised April 17, 2021)

(Accepted April 19, 2021)

Abstract The change of the photoluminescence properties of La,0;-CaF,-Al,05-Si0, glass-ceramics doped with rare earth
material, that is used as laser and optical sensors, was analyzed according to heat treatment temperature. The heat treatment
conditions for fabricating glass-ceramics were obtained through non-isothermal thermal analysis, and X-ray diffraction analysis
was performed to determine the degree of crystal growth and kinds of crystal phases generated according to the heat treatment
temperature. Using Scherrer’s equation, it was predicted that crystals with a size of 25~40 nm would be generated inside
the glass-ceramics. Photoluminescence (PL) analysis showed that the specimens heat-treated at 660°C to 670°C for 1 hour
had the highest PL intensity. Also, from the CIE color coordinate analysis, all glass-ceramics specimens emitted red-orange
light regardless of the heat treatment condition.
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Fig. 1. DTA result of La,0;-CaF,-Al,0,-SiO, glass system
measured with heating rate of 10°C/min.



86 Taewan Ha and Seunggu Kang

| " Anorthite(CaALSi,0,)
v Calcium fluoride(CaF,)

Intensity

degree(20)

Fig. 2. XRD result of La,0,-CaF,-Al,0,-SiO, : Eu glass-ceramics
heat-treated at 834°C for 16 h.

| v Calcium fluoride(CaF,) I

v

660°C/1h

v
680°C/1h
’M - Z
v
v
670°C/1h
/ \ Y v
Saauel e ™\ oy
v
._‘-/‘VL i
-
s 1
v
v
v

T T T T T T T

20 40 60 80
degree(20)

Fig. 3. XRD result of La,0;-CaF,-Al,0;-SiO, : Eu glass ceramics
heat-treated at various conditions.
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Fig. 4. PLE spectrum results of La,0;-CaF,-Al,0;-SiO, : Eu
glass ceramics heat-treated at various conditions.

A 39 M7= v S7FIRY. XRD A34E
vl o 2 LCAS Al AAskele]l AFA7E oS53
$I8l Scherrer’s equationg ©]-&-&ko] AlLkslSiT,

kA

~ FWHMx cosb (1

T
714 = AR, ki TR FAATE 0.9400H,
A Xeray 34, FWHMS 7P w7t 28 9=9] wtb
7V, 6 Bragg Z1=E ov|sitt. L A3}, oF 25~40
nm F71¢] o] AAPE ASZ AU GAEe=
7} STVt AR A7) F7HEe] FElEkA] & A2
2BlEA AR o] A o WAUSS 2] wwol
ok &, ShA AW vkl o] dAxE] AN w2
o]FAS ZH= Ca’' @ F o]2E0] o]&A4%s £
Aol A=A ks Aol 7I9lske Aoz vhdE)

olFA AAsks AR T4 IR AR 2
Axrt Stk e, ol 2384848 2 A48 AsS
AAsHA ArH15,17,18]. Wk GAE] L5271 Zrlet

T A% el mvsiid AR ddhe

LCAS 7 Efejet A4sHele PLE ¥ PL #414
= 22t Fig. 4 2 Fig. 591 YERIATE. PLE(Photo-
luminescence excitation) 42 WEE= W A7zt
7w AHS Fe BYoE, JEF B 93|
W E= 9 ghs 7o g Aedl of 7| upgs BAle)
71Wolth. wEbA Fig. 42%E, Ix)zlel ARl
AHE] o7]34-8 394 nm¢l AL FIBINT). o]
IO R 394nmE o7|3go =R sl PL A4S
At PL 443, RE AHES 6137t F
a2 e, 2 Aol A4 4SS wEskeE Ae
& 4 AATE FEFF R 9 FE= 590 nm FolA UEr

i)

M g orle
il

N



Photoluminescence properties of oxy-fluoride glass-ceramics of La,0;-CaF,-Al,0;-SiO, system 87

~
i

<

N’

£

i [72]

; =

A L

1 =

i ////,, 680°C/1h

14

Fig. 5. PL spectrum results of La,0;-CaF,-Al,0,-SiO, : Eu glass
ceramics heat-treated at various conditions.
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Fig. 6. CIE color coordinate system of La,0,-CaF,-Al,O,-SiO, :
Eu glass ceramics heat-treated at various conditions.
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